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igure 1 



1/1 

ATG GGT CAC CCG CCG CTG CTG CCG CTG 

MGHPPLLPL 

61/21 

TGG GGC CTG CGG TGC ATG CAG TGT AAG 
WGLRCMQCK 

121/41 

CTG GGA CAG GAC CTC TGC AGG ACC ACG 

LGQDLCRTT 

181/61 

GAG CTG GTG GAG AAA AGC TGT ACC CAC 
ELVEKSCTH 

241/81 

ACT GGC TTG AAG ATC ACC AGC CTT ACC 

TGLKITSLT 

301/101 

GGC AAC TCT GGG CGT CCA AAG GAT GAC 
GNSGRPKDD 

361/121 

TGC CCG GGC TCC AAT GGT TTC CAC AAC 
CPGSNGFHN 

421/141 

ACC ACC AAA TGC AAC GAG GGC CCA ATC 

TTKCNEGPI 

481/161 

CAG TGT TAC AGC TGC AAG GGG AAC AGC 

QCYSCKGNS 

541/181 

ATT GAC TGC CGA GGC CCC ATG AAT CAA 
I DCRGPMNQ 
601/201 

AAC CAA AGC TAT ATG GTA AGA GGC TGT 

NQSYMVRGC 

661/221 

GGT GAC GCC TTC AGC ATG AAC CAC ATT 

GDAFSMNHI 

721/241 

CAC CCA GAC CTG GAT GTC CAG TAC CGC 

HPDLDVQYR 

781/261 

CTC AGC CTC ACC ATC ACC CTG CTA ATG 

LSLTITLLM 

841/281 

ACC TAA 



31/11 

CTG CTG CTG CTC CAC ACC TGC GTC CCA GCC TCT 
LLLLHTCVPAS 
91/31 

ACC AAC GGG GAT TGC CGT GTG GAA GAG TGC GCC 
TNGDCRVEECA 
151/51 

ATC GTG CGC TTG TGG GAA GAA GGA GAA GAG CTG 
IVRLWEEGEEL 
211/71 

TCA GAG AAG ACC AAC AGG ACC CTG AGC TAT CGG 
SEKTNRT LSYR 
271/91 

GAG GTT GTG TGT GGG TTA GAC TTG TGC AAC CAG 
EVVCGLD LCNQ 
331/111 

CGC CAC CTC CGT GGC TGT GGC TAC CTT CCC GGC 
RHLRGCGYLPG 
391/131 

AAC GAC ACC TTC CAC TTC CTG AAA TGC TGC AAC 
NDTFHFLKCCN 
451/151 

CTG GAG CTT GAA AAT CTG CCG CAG AAT GGC CGC 
LELENLPQNGR 
511/171 

ACC CAT GGA TGC TCC TCT GAA GAG ACT TTC CTC 
THGCSSEETFL 
571/191 

TGT CTG GTA GCC ACC GGC ACT CAC GAA CCG AAA 
CLVATGTHEPK 
631/211 

GCA ACC GCC TCA ATG TGC CAA CAT GCC CAC CTG 
ATASMCQHAHL 
691/231 

GAT GTC TCC TGC TGT ACT AAA AGT GGC TGT AAC 
DVSCCTKSGCN 
751/251 

AGT GGG GCT GCT CCT CAG CCT GGC CCT GCC CAT 
SGAAPQPGPAH 
811/271 

ACT GCC AGA CTG TGG GGA GGC ACT CTC CTC TGG 
TARLWGGTLLW 
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Figure 2 



1/1 

ATG GGT CAC CCG CCG CTG CTG CCG CTG 

MG.HPPLLPL 

61/21 

TGG GGC CTG CGG TGC ATG CAG TGT AAG 
WG LRCMQCK 

121/41 

CTG GGA CAG GAC CTC TGC AGG ACC ACG 

LGQDLCRTT 

181/61 

GAG CTG GTG GAG AAA AGC TGT ACC CAC 
ELVEKSCTH 

241/81 

ACT GGC TTG AAG ATC ACC AGC CTT ACC 
TGLKITSLT 

301/101 

GGC AAC TCT GTC CTG GAG CTT GAA AAT 

GNSVLELEN 

361/121 

AAG GGG AAC AGC ' ACC CAT GGA TGC TCC 

KGNSTHGCS 

421/141 

CCC ATG AAT CAA TGT CTG GTA GCC ACC 
PMNQCLVAT 

481/161 

GTA AGA GGC TGT GCA ACC GCC TCA ATG 

VRGCATASM 

541/181 

ATG AAC CAC ATT GAT GTC TCC TGC TGT 

MNHIDVSCC 

601/201 

GTC CAG TAG CGC AGT GGG GCT GCT CCT 

VQYRSGAAP 

661/221 

ACC CTG CTA ATG ACT GCC AGA CTG TGG 
TLLMTARIiW 



31/11 

CTG CTG CTG CTC CAC ACC TGC GTC CCA GCC TCT 
LL LLHTCVPAS 
91/31 

ACC AAC GGG GAT TGC CGT GTG GAA GAG TGC GCC 
TNGDCRVEECA 
151/51 

ATC GTG CGC TTG TGG GAA GAA GGA GAA GAG CTG 
IVRLWEEGEEL 
211/71 

TCA GAG AAG ACC AAC AGG ACC CTG AGC TAT CGG 
SEKTNRTLSYR 
271/91 

GAG GTT GTG TGT GGG TTA GAC TTG TGC AAC CAG 
EVVCGLDLCNQ 
331/111 

CTG CCG CAG AAT GGC CGC CAG TGT TAC AGC TGC 
LPQNGRQCYSC 
391/131 

TCT GAA GAG ACT TTC CTC ATT GAC TGC CGA GGC 
SEETFLIDCRG 
451/151 

GGC ACT CAC GAA CCG AAA AAC CAA AGC TAT ATG 
GTHEPKNQSYM 
511/171 

TGC CAA CAT GCC CAC CTG GGT GAC GCC TTC AGC 
CQHAHLGDAFS 
571/191 

ACT AAA AGT GGC TGT AAC CAC CCA GAC CTG GAT 
TKSGCNHPDLD 
631/211 

CAG CCT GGC CCT GCC CAT CTC AGC CTC ACC ATC 
QPGPAHLSLTI 
691/231- 

GGA GGC ACT CTC CTC TGG ACC TAA 
GGTLLWT * 
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Figure 3 



1/1 

ATG GGT CAC CCG CCG 
M G H P P 
61/21 

TGG GGC CTG CGG TGC 
W G L R C 
121/41 

CTG GGA CAG GAC CTC 
L G Q D L 
181/61 

GAG CTG GTG GAG AAA 
E L V E K 
241/81 

ACT GGC TTG AAG ATC 
T G L K I 
301/101 

GGC AAC TCT GGC CGG 
G N S G R 
361/121 

GGC TCA TCA GAC ATG 
G S S D M 
421/141 

GAA GAA CAG TGC CTG 
E E Q C L 
481/161 

CTT GAA AAT CTG CCG 
L E N L P 
541/181 

GGA TGC TCC TCT GAA 
G C S S E 
601/201 

GTA GCC ACC GGC ACT 
V A T G T 
661/221 

GCC TCA ATG TGC CAA 
A S M C Q 

721/241 

TCC TGC TGT ACT AAA 
S C • C T K 
781/261 

GCT GCT CCT CAG CCT 
A A P Q P 
841/281 

aga ctg tgg gga ggc 
R L W G G 



CTG CTG CCG CTG CTG 

L L P L L 

ATG CAG TGT AAG ACC 

M Q C K T 

TGC AGG ACC ACG ATC 

C R T T I 

AGC TGT ACC CAC TCA 

S C T H S 

ACC AGC CTT ACC GAG 

T S L T E 

GCT GTC ACC TAT TCC 

A V T Y S 

AGC TGT GAG AGG GGC 

S C E R G 

GAT GTG GTG ACC CAC 

D V V T H 

CAG AAT GGC CGC CAG 

Q N G R Q 

GAG ACT TTC CTC ATT 

E T F L I 

CAC GAA CCG AAA AAC 

H E P K N 

CAT GCC CAC CTG GGT 

H A H L G 

AGT GGC TGT AAC CAC 

S G C N H 

GGC CCT GCC CAT CTC 

G P A H L 

act etc etc tgg ace 

T L L W T 



31/11 

CTG CTG CTC CAC ACC 
L L L H T 
91/31 

AAC GGG GAT TGC CGT 
N G D C R 
151/51 

GTG CGC TTG TGG GAA 

V R L W E 
211/71 

GAG AAG ACC AAC AGG 
E K T N R 
271/91 

GTT GTG TGT GGG Tta 

V V C G L 
331/111 

CGA AGC CGT TAC CTC 
R S R Y L 

391/131 

CGG CAC CAG AGC CTG 
R H Q S L 
451/151 

TGG ATC CAG GAA GGT 
W I Q E G 
511/171 . 

TGT TAC AGC TGC AAG 
C Y S C K 
571/191 

GAC TGC CGA GGC CCC 
D C R G P 
631/211 

CAA AGC TAT ATG GTA 
Q S Y M V 

691/231 

GAC GCC TTC AGC ATG 
D A F S M 
751/251 

CCA GAC CTG GAT GTC 
p D L D V 
811/271 

AGC CTC ACC ATC ACC 
S L* T I T 
871/291 

TAA 



TGC GTC CCA GCC TCT 
C V P A S 

GTG GAA GAG TGC GCC 
V E E C A 

GAA GGA GAA GAG CTG 
E G E E L 

ACC CTG AGC TAT CGG 
T L S Y R 

gac tTG TGC AAC CAG 
D L C N Q 

GAA TGC ATT TCC TGT 
E C I S C 

CAG TGC CGC AGC CCT 
Q C R S P 

GAA GAA GTC CTG GAG 
E E V L E 

GGG AAC AGC ACC CAT 
G N S T H 

ATG AAT CAA TGT CTG 
M N Q C L 

AGA GGC TGT GCA ACC 
R G C A T 

AAC CAC ATT GAT GTC 
N H X D V 

CAG TAC CGC AGT GGG 
Q Y R S . G 

CTG eta atg act gcc 
L L M T A 
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Figure 4A 



20 . 40 • 60 • 80 

1 ATGGGTCACCCXXXrGCTGCTGCCGCTGCTGCTGCTGC^ 80 
20 • 40 • 60 • 80 

100 • 120 • 140 • 160 

81 GTGTPiAGACCAACGGGGATTGCCGTGTGGAPJ:^ 160 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII^ 

81 GTOTAAGACCAACGGGGATTGCCGTGTGGAAGAGTGCGCCC^^ 160 
100 • 120 • 140 • 160 

180 • 200 • 220 • 240 

161 GGGAAGAAGGAGAAGAGCTGGAGCTGGTGGAGAAAAGCTGTACCCA 240 

IIIIIIMIIMIIMIMIIIIIIIIIIIIIIIMIIilllllllMIIIMIIIIIIIMIIIMIIIIII^ 

161 GGGAAGAAGGAGAAGAGCTGGAGCTGGTGGAGAAAAGCTGTACCCAC^^ 240 

180 • 200 • 220 • 240 

260 • 280 • 300 

241 ACTGGCTTGAAGATCACCAGCCTTACCGAGGTTGTGTGTGG^ 309 

llllllllllillllllllllilllllilMlllliliillillNlilillMMIIIMMIIIMI 

241 ACTGGCOTGAAGATOVCCAGCCTTACXXSAGGTTC 320 

260 • 280 • 300 • 320 



321 CACCTATTCCCGAAGCCGTTACCTCGAATGCATTTCXTOT^ 400 

340 • 360 • 380 • 400 

310 GGGCGTCCA 318 

lilllllll 

401 GCOTGCAGTGCCGCAGCCCTGAAGAACAGTGCCTGGATC 480 

420 • 440 • 460 • 480 

320 • 340 • 360 • 380 

319 AAGGATGACCGCCACCTCCGTGGCTGTGGCTACCTTCCCGGCTGCCC 398 

illlllllllllllllllllllllllillllllllllllllllilllillllllllllllllllllllllllllllllll 

481 AAGGATGACCGCCACCnOIXSTGGCTGTGGCTACC^ 560 

500 • 520 • 540 • 560 

400 • 420 440 • 460 

399 CXTACTTCXTOAAATGCroCAACACCAl^^ 478 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 

561 ccacttcctgaaatgctgcaacacx:acx:aaatgcaacgac^^ 640 

580 • 600 • 620 • 640 

480 • 500 • 520 • 540 

479 GCCAGTGTTACAGCTGCAAGGGGAACAGCACCO^TGGATGCT^ 558 

llllllllllilllllllllllllillllllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _ 

641 GCCAGTGTTACAGCTGCAAGGGGAACAGCACCCATGGATGCT^ 720 

660 • 680 • 700 • 720 

560 • 580 • 600 • 620 

559 ATGAATCAATGTCIX3GTAGCCACCGGCACn^CGAACCGAAAAAC(^^ 638 

llllilllMIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIMIIIIIIIII^ 

721 ATGAATCAATGTCKXSTAGCCACCGGCACTCACGAAC^ 800 

740 • 760 • 780 • 800 

640 • 660 • 680 • 700 

639 AATiGTGCCAACATGCCCACCTGGGTGACGCCTTCAGCATGAACCACATTGATGTC 718 

MlllllilllllMIIIMIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIM 

801 AATGTGCCy^CATGCCCACCTGGGTGACGCCITCAGCAT^^ 880 

820 • . 840 • 860 • 880 

720 • 740 • 760 • 780 

719 ACCACCCAGACCTGGATGTCCAGTACCGCAGTGGQGCTGCTCCI^ 798 

llllllllllllllllllllllllllllllillllllllillllllllllllllllllllllllllllllllllllllll 

881 ACCACCCAGACCnK3GATGTCCAGTACCGCAGTGGGGCTGCTCCTCA(^ 960 

900 • 920 • 940 • 960 

800 . 820 • 840 

799 ctgctaatgactgccagactgtggggaggcactctcctctggacct;^ 846 
lllllllllllllllllillllllllllllllllMIMIIIIIIIII 

961 CKSCTAATGACTGCCAGACTGTGGGGAGGCACTCTCCrc 1008 

980 • 1000 

% Identity = 83.9 (846/1008) 
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Figure 4B 



20 • 40 • 60 • 80 

1 MGHPPIJjPIjLLLIJnWPASWSU^CMQ^^ 80 

MGHPPIiPLLLIXHTCVPASWGIJ«^^ 
1 MnwpPTT.PTJTTJ.HTr^n>AgKr:T.prT>/rQrTrT^^ 80 
20 • 40 • 60 • 80 

100 

81 TGLKITSLTEWCGLDLCNQGNS GRP 106 

TGLKITSLTEWCGLDLCNQGNS GRP 
81 TGUCITSLTEWCGIJDIX3^QGNSGRAVTySRSRYLECISCX3SSD^^ 160 
100 • 120 . 140 . 160 

120 • 140 • 160 . 180 

107 KDDRHLRGCGYLPGCPGSNGFHNNDTFHFIJCCCT^^ 186 

KDDRHI:JlGCGYLPGCPGSNGFH^3NDTFHFIJCCC^ 
161 KDDRHIJlGCGYIiPGCPGSNGFHNNDiraFLKCCNT^ 240 

180 • 200 • 220 . 240 

200 • 220 • 240 • 260 

187 MNQCLVATGTHEPKNQSVMVRGCATASMCQHAHI/3DA^ 266 

MNQCLVATGTHEPKNQSVMVRXMASMCQHAHLGDAFSMTra 
241 MNQCLVATGTHEPKNQSYM^mGCMASMCQHAHI<3nAFSM^HIW 320 

260 • 280 • 300 • 320 

280 

267 LLm-ARLWCGTLLWr* 282 
LLMTARLWGGTLLWr* 

321 LLMTAKLWGGTLLWT* 336 



% Identity = 83.9 (282/336) 
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Figure 5A 



20 . 40 • 60 . 80 

1 ATGGGTCACCCGCCGCTGCTGCCGCTGCTGCTGCTCC^ qq 

, illNNMIIIMIIIIIIIMIIIIIIIIIIIIIIIIIIIIMIIMIIillllllllllllllMlin 

1 ATGGGTCACCCGCCGCTGCTGCCGCTGCTGCTGCTGCTC^ 80 
20 . 40 . 60 . 80 

100 . 120 . . 140 . 160 

81 GTGTAAGACCT^CGGGGATTGCCGTGTGGAAGAGTGCGCCCTGGGACAGG^ 160 

p, JljllillllllllllllltllllllllllllllllNMIIIIIIIIIIIIIIIIII^ 

81 GTGTAAGACCAACGGGGATTGCCGTGTGGAAGAGTGCG^ ^60 
100 . 120 . 140 . 160 

180 • 200 . 220 • 240 

161 GGGAAGAAGGAGAAGAGCTOGAGCTGGTGGAGAAAAGCTGTACCC^^ 240 

1., lUiiNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIMIIIIN 

161 GGGAAGAAGGAGAAGAGCTGGAGCnXSGTGGAGAAAAGCTGTACCCAC^^ 240 

180 • 200 . 220 . 240 

260 • 280 • 300 

241 ACTGGCTTGAAGATCACCAGCCITACCGAGGTTGTGTGTGQ 310 

241 itiLyiUlicUi!:!^ 320 

260 • 280 • 300 • 320 

321 CACCrATTCCCGAAGCCGTTACCrcGAATGCATTTCCT^^ 400 

340 • 360 . 380 . 400 

401 GCCTGCAGTGCCGCAGCCXrrcAAGAACAGT^^ 480 

420 . 440 . 460 . 480 

481 AAGGATGACCGCCACCraiX^TGGCTCTC^^ 55O 

500 . 520 . 540 . 560 

320 . 340 

311 TCCTGGAGCTTGAAAATCTGCCGCAGAATCGCC 343 

561 CCACTTCCTOAAATGCTGCAACACC^CC^ 640 

580 . 600 . 620 . 640 

360 . 380 . 400 . 420 

344 GCCAGTGTTACAGCTGCAAGGGGAACAGCACCCATGGATGCTCX^ 4o-» 

... IMIINMIIIIIIIIIIIIIIIIIIMIIIIMIIIIIIIIIMIMIIMII^ 

641 GCCAGTGTTACAGCTGCAAGGGGAACAGCACCCATCGAT^^ 72 0 

660 • 680 . 700 • 720 

440 . 460 . 480 . 500 

424 ATGAhTCAATXSTCyiXSGTI^GCCACCr^r^AC^^ ^q-j 



• 4bU . 480 . 500 

ATCAAO^TGTC 

.on iJil I N I I I I I I I I I I I I I I I I I I I N I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I ^ 11 I I I 

721 ATGAATCAATGTCTGGTAGCCACCGGCACrcACGAACCG^ 800 

740 . 760 . 780 . 800 

801 AATGTGCCAACATGCCCACCTGGGTGACGCCTTCAGCAT^ ogQ 

820 . 840 . p^:n . oon 



600 . 620 • 640 . 660 

881 ACCACCCT^GACCTGGATGTCCAGTACCGCAGTGGGGCTGCTCCrCA^ 960 

900 . 920 . 940 . 960 

680 . 700 

664 CTGCTAATGACTGCCAGACTGTGGGGAGGCACTCTCCTCTGGACCTAA -jn 

961 erGCTAATGACTGCCAGACTGTGGGGAGGCACTCTCCTCTGGACCTAA inn« 

980 . 1000 

% Identity = 70.5 (711/1008) 
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Figure 5B 



20 • 40 •60 • 80 

1 M^HPPIXPLLIJJIjHTCVPASWG^^ 80 

M3HPPIiLPtXiLU.iiTCVPASWGIJ04Q^^ 
1 MGHPPLLPLLLLLHTCVPASWGLRO^^ 80 
20 • 40 • 60 • 80 

100 

81 TGLKITSLTEVVCGLDLCNQC3NS 103 

TGLKITSLTEVVCGLDLCNQC3NS 
81 TGUCITSLTEVVCGI^I/aaQCaiSGRAVTOSRSRYLECISCGSSl^^ 160 
100 • 120 • 140 • 160 

120 • 140 

104 V T . KT . fK LPQNGRQCYSCKGNSTHGCSS KbTFL IDCRGP 141 

4- T.Kr . T=n^ PQNGRQCYSCKGNSTHGCSS Kb T FL IDCRGP 
161 KDDRHUlGCGYLPGCPGSNGFHNJmTFHFI^ 240 

180 • 200 • 220 • 240 

160 • 180 • 200 . 220 

142 MNQCLVATGTHEPKNQSYMVRGCATASMCQHAPILiGI^ 221 

MNQCLVATCTHEPKNQSVMVRCXMASMCQHAHIiC^^ 
241 MNQCLV3m7CHEPKNQSYMVRGCATASMCQHA^^ 320 

260 • 280 • 300 • 320 

• 

222 LXJtfTARLWGGTLLWr* 237 
LIJ^ARLWSGTLLWr* 

321 ILI-MTARLWGGTLLWT* 336 



% Identity = 70.2 (236/336) 
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Figure 6A 



20 • 40 • 60 • 80 

1 ATGGGTCACCCGCCGCTGCTGCCGCTGCTGCTGCTGCTCCACAC 80 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIIilMMII^ _ 

1 ATGGGTCACCCGCCGCTGCTGCCGCTGCTGCTGCTGCTCCA(^ 80 
20 • 40 • 60 • 80 

100 • 120 • 140 • 160 

81 GTGTAAGACCAACGGGGATTGCCGTGTGGAAGAGTGCGCCCTGGC^^ 160 

IlilllllllllllllMIIIMIIilllllllllllllillllllllllllllllllllNNIMIIliM 

81 GTCTAAGACCT^GGGGATTGCCGTG^^ 160 
100 • 120 • 140 • 160 

180 • 200 • 220 • 240 

161 GGG?AG2KAGGAGPJ>i^^ 240 

lllllllllllllilllllMIIIMIIIIIIIIIIIIIIIMIIIIIIIMIIIilllllllllllirM 

161 GGGAAGAAGGAGAAGAGCTGGAGCTGGTGGAGAAAAGCTGTACCCAC^ 240 

180 • 200 • 220 • 240 

260 • 280 • 300 • 320 

241 ACTOGCTTGAAGATCACCAGCCTTACC^^ 320 

lllllllllllllllllilllllilllllllllllllllillllllMIIIIIIIIIIIIIIIIIMIIIIII^ 

241 ACTGGCTTCAAGATCACCAGCXriTACaSA^ 320 
. 260 • 280 • 300 • 320 

340 • 360 • 380 • 400 

321 CACCTATTCCCGAAGCCGTTACCKXSAATGCATTTCCTC 400 

fllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIMIIIIIIilllli^ 

321 CACCTATTCCCGAAGCCGTTACCTCGAATGCATTTCC^^ 400 

340 • 360 • 380 - • 400 

420 • 440 • 460 

401 gcctgcagtgccxx:agccctgaagaacagtgcctgg^ 472 

IIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIII 

401 GCCIGCAGTGCCGCAGCCCTGAAGAAO^GTG^ 480 

420 • 440 • 460 • 480 



481 AAGGATGACCGOCACCTCXXnXXXTOTGGCT 560 

500 • 520 • 540 • 560 

480 • 500 

473 ^. TCCTGGAGCTTGAAAATCTGCCGCAGAATGGCC 505 

IIIIIIIMIIIIIIMIIIIIIIMMillll 

561 CCACTTCCTGAAATGCTGCAACACCACCAAATGCAACGAGG 640 

580 • 600 • 620 • 640 

520 • 540 • . 560 • 580 

506 GCCAGTGTTACAGCKSCAAGGGGAACAGCACCCATGGAT^^ 585 

IIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllllllMlilllllilllllllillllililliM 

641 GCCAGTGTTACAGCTGCAAGGGGAACAGCACCCATGGATGCTC^ 720 

660 • 680 • 700 • 720 

600 • 620 • 640 • 660 

586 ATGAATCJ^ATCTCTGGTAGCCACCGGCACTCACGAACCGAAAAACC^^ 665 
lllllllllllllllllllllllllllllllllllililllllllllllllllllllllllllllllllll^ ^ 

721 atgaatcaatgtctggtagccaccxsgcactcacgaaccgaa;^ 800 

740 • 760 • 780 • 800 

680 • 700 • 720 • • 740 

666 aatgtgccaacatgcccacctgggtgacgccttcagcatgaacx^ 745 
IIMIIilllllllllllllMlllllllllilllllllllllilMIIIIMIIMMIIIIMIIIIIIMIIIIIII 

801 AATGTGCCyiACAT<X:CCACCTGGGTGACGCCTTCAGCAT^ 880 

820 • 840 • 860 • 880 

760 • * 780 • 800 • 820 

746 ACCACCCAGACCTGGATGTCCAGTACCGCAGTGGGGCTGCTCCTCAGCCT^ 82 5 

IIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIIMIIIIIIIMIIIIIIIIIIIMIIMIIIIIIII 

881 ACCACCCAGACCTGGATGTCCAGTACCGCAGTGGGGCTGCTCCTCA 960 

900 • 920 • 940 • 960 

840 ♦ 860 

826 CTGctaatgactgccagactgtggggaggcactctcctctggaccTAA 873 

1 1 II III I II II llllll II I 111 Mill III III I INN 

961 CTGCTAATGACKX:CAGACTGTGGGGAGGCACKnCC^^ 1008 

980 • 1000 

% Identity = 86.6 (873/1008) 
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Figure 6B 



20 , 40 . 60 • 80 

1 MGHPPUiPLLIiLHTCVPASWGLRC^^ 80 

MGHPPIXPLIJLiIJJnCVPASTOU^Ca^JC^^ 
1 M3HPPU.PLIJJ^IJm:rVPASWGLRCMQa^^ 80 
20 • 40 • 60 • 80 

100 • 120 • 140 

81 TCI^ITSLTEWCGIJDU2^QGNSGRA^m^SRSRYI^ISCGSSDMSC^ 157 

81 TGUCITSLTEWCGUDI/^JQGNSGRAVTYSRSRYXiECISCGSSDMSCERGRHQSM^^ 160 
100 • 120 • 140 • 160 

160 • 180 

ICQ VLELENLPQNGRQCYSCKGNSTHGCSSEETFLIDCRGP 195 

^LEIjaaLPQNGRQCTSCKGNSTHGCSSE ETFL IDCRGP 
161 KDDRHLBGCXSYLPGCPGSNGFHNNiyiTOTI^CXMTO 240 

180 • 200 • 220 • 240 

200 • 220 • 240 • 260 

196 MNQCLVATGTHEPKNQS^fMVRGCATASMCQHAHLGDAFSl^ 275 

MNQCLVATGTHEPKNQSVMVI«3CATASMCQHAHLGDA^ 
241 mOCLVATGTHEPKNQSVMVFGCMASMCQHAHLGnAFSMNH 320 
. 260 • 280 • 300 • 320 

280 . 

276 liUITARmSGTLLWT* ^^"^ 
IJIOTARIMGGTLLWT* 

321 ZJ^MTARLWCXTTLLWr* -^^^ 



% Identity = 86.3 (290/336) 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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Figure 11 
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Figure 12 
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Figure 14 
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Figure 15 



Designation 


Characteristics 


pRcRSV (vector) 


Empty control vector 


pRcRSV-suPAR-wt 


pRcRSV plasmid encoding soluble uPARj.jj^ (encompassing domain I+II+III of uPAR) 


pRcRSV-suPAR-del5 


pRcRSV-suPAR with a deletion of amino acid (aa) 136-180; 

the alternative splice site generates an exchange of isoleucine 181 to valine [11 81V] 


pRcRSV-suPAR-del4+5 


pRcRSV-suPAR with a deletion of aa 82-180 and [IISIV] exchange; 
encompasses domain I+m of uPAR 


pRcRSV-suPAR-DI 


pRcRSV-suPARj.R,; encodes domain I of uPAR; 

contains aC-terminal uPAR -unrelated extension of 16 aa (ADSQRIAFYRLLDEFF) 


pRcRSV-GPI-uPAR-wt 


pRcRSV plasmid encoding GPI-uPARj.jij (domain I+II+iriof uPAR); posttranslationally, 
the GPI anchor is attached to glycine 283, thus, uPARjmois not present in the mature protein 


pRcRSV.GPr-uPAR-del5 


pRcRSV-GPI-uPAR with a deletion of aa 136-180 and [1181 V] exchange; 


pRcRSV-GPI-uPAR-deI4+5 


pRcRSV-GPI-uPAR with a deletion of aa 82-180 and [1181 V] exchange; 
encompasses domain I+IH of uPAR 


pRcRSV-GPI-uPAR-Dir+raCP 


pRcRS V-GPI-uPAR with a deletion of aa 2-82; encompasses domain II+III of uPAR and 
harbors the chemotactic peptide "SRSRY*^ 


pRcRSV-GPI-uPAR-DII+m 


pRcRSV-GPI-uPAR with a deletion of aa 2-93; encompasses domain II+III of uPAR. but lacks 
the chemotactic peptide "SRSRY*^ 
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A HiiCaT T47D aMCF^T B T549 PMN 



B 




wt 624 bp 
dels 487 hp 



del4/5 327 bp 




Qualitative RT-PCR 
6 



■extin^X; !- expn^"i| P"i^xblf^4, ;;.expn'\% i -exon S" v^exoiiv'^V' f.'exphT 



uPAR-2/3/4 (196 bp) 



uPAR-deI4/5{182 bp) 
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Figure 17 



cell line 



type 



uPAR antigen ' 
ng/lO" cells 



uPARmRNA 
wt dels del4/5 



MCF?" 

T47D" 

aMCF?" 

BT549'' 

DU145 

5637 

CHO 

CHO 

CHO 

CHO 



breast cancer 
breast cancer 
breast cancer 
breast cancer 
prostate cancer 
bladder cancer 
vector 
Dll+ni 
dels 
del4/S 



0.33-0.01 
0.11-0.01 
2.02-0.42 
1.68-0.12 
0.60-0.11 
2.93-0.31 
0.10-0.01 
30.0-10.2 
7.20-1.76 
12.40-4.09 



n.d. 
n.d. 



n.d. 



+ 



+ 
+ 



' epitheloid breast cancer cells 
^fibroblastic breast cancer cells 

' results are presented as mean of three independent experiments 



-SD 
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Figure 18 
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Figure 19 
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Figure 20 
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Figure 21 



Ratio uPAR-del4/5 - v^. uPAR-2/3/4 mRNA 
Patients <0.043* 0.043 to 0.5 >0.5*' 

total 49% 26% 25% 



no disease 47% ^^^^^ go/, 50/, 

recurrence (n= 1 8) 

with disease 53 % j g„/^ 20 % 

recurrence (n=2 1 ) 



^median 

^in 4 cases the ratio was arbitrarily set to >7, although the detected uPAR-2/3/4 mRNA values 
(molecule number) was below the detection limit 
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Figure 22 



Patients Relapse Logrank test for DFS" 
frequency (p) 



Total No. 



43 



25 



Lymph node status 

negative 
positive 

Grading (Bloom-Richardson) 
I +11 

m 



23 
20 

31 
12 



9 
16 

15 
10 



0.0277 



0.0133 



PAI-1 antigen" 

< 10.4 
t 10.4 
uPA antigen'' 

<3.45 
X 3.45 

uPAR antigen'' 

<2.0 
t 2.0 



21 
22 

21 
22 

21 
22 



9 

16 

7 
18 

10 
15 



0.0203 



0.0012 



n.s. 



uPAR-2/3/4 mRNA' 

< 0.222 
t 0.222 

uPAR-del4/5 mRNA'''* 

< 0.0125 
t 0.0125 



21 
22 

20 
19 



14 
11 

5 

16 



n.s. 



0.0004 



* Kaplan-Meier estimation (Mantel Cox) 
^ median, ng antigen /mg of total protein 
<= median, zmol mRNA / amol GAPDH mRNA 
in 4 cases, the level of uPAR-del4/5 mRNA was not determined due to limited RNA isolated from tumor tissue 



Figure 23 
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